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DETAILED ACTION 

1. Claims 1-9, 11-15, and 21-28 have been considered. Claims 1, 9, and 21 have been 
amended as per Applicant's request. 

Claim Objections 

2. Claim 1 is objected to because of the following informalities: Please correct lines 17-18 
from "said exclusive memory thread" to read —said exclusive m e mory thread memory — to be 
consistent with the previous language in the claim. Appropriate correction is required. 

Claim Rejections - 35 USC § 102 

3. The following is a quotation of the appropriate paragraphs of 35 U.S. C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 122(b), by another filed 
in the United States before the invention by the applicant for patent or (2) a patent granted on an application for 
patent by another filed in the United States before the invention by the applicant for patent, except that an 
international application filed under the treaty defined in section 351(a) shall have the effects for purposes of this 
subsection of an application filed in the United States only if the international application designated the United 
States and was published under Article 21(2) of such treaty in the English language. 

4. Claims 1-9 and 1 1-28 are rejected under 35 U.S.C. 102(e) as being taught by Tremblay et 
al, U.S. Patent Number 6,615,338 (herein referred to as Tremblay). 

5. Referring to claim 1, Tremblay has taught a processor comprising: 

a. A first plurality of threads, each of said first plurality of threads comprising one of 
a second plurality of processing units (Tremblay Abstract, lines 1-3 and 11-18; 
column 3, lines 15-18; column 5, line 64 to column 6, line 14; column 6, line 51 

to column 7, line 6; Figure 2; and Figure 3); 

b. A fourth plurality of instruction packets, wherein each of said fourth plurality of 
instruction packets comprises a third plurality of issue groups (Tremblay Abstract, 
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lines 1-3 and 1 1-18; column 1, line 58 to column 2, line 8; column 14, lines 53- 
61; and Figure 10A); 

c. Each of said issue groups requiring an internal instruction bus no greater than 64 
bits wide for transport to one of said processing units (Tremblay column 1, line 58 
to column 2, line 5 and Figure 3, connections between 225 and 220); 

d. Each of said first plurality of threads receiving a respective one of said third 
plurality of issue groups from a respective one of said fourth plurality of 
instruction packets (Tremblay Abstract, lines 1-3 and 11-18; column 5, line 64 to 
column 6, line 14; column 6, line 51 to column 7, line 6; and Figure 3); and 

e. A respective one of said second plurality of processing units executing said third 
plurality of issue groups in a single clock cycle, wherein at least two issue groups 
of said third plurality of issue groups are from different instruction packets of said 
fourth plurality of instruction packets (Tremblay Abstract, lines 1-3 and 11-18; 
column 1, line 58 to column 2, line 8; column 3, lines 15-18; column 5, line 64 to 
column 6, line 14; column 6, line 51 to column 7, line 6; column 14, lines 53-61; 
Figure 3; and Figure 10A); 

f Each said one of said third plurality of issue groups performing an operation on 
data fetched from an exclusive thread memory communicating with only one of 
said first plurality of threads- a result of said operation being stored back in said 
exclusive memory thread communicating with said only one of said plurality of 
threads (Tremblay Abstract, lines 1-3 and 11-18; column 1, line 58 to column 2, 
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line 8; column 3, lines 15-18; column 5, line 64 to column 6, line 14; column 6, 
line 51 to column 7, line 6; column 14, lines 53-61; Figure 3; and Figure 10A). 

6. Referring to claim 9, Tremblay has taught a method for improving performance of a 

VLIW processor comprising: 

a. Dividing a first instruction packet into a first packet first issue group and a first 
packet second issue group (Tremblay Abstract, lines 1-3 and 11-18; column 1, 
line 58 to column 2, line 8; column 14, lines 53-61; and Figure 10A); 

b. Dividing a second instruction packet into a second packet first issue group and a 
second packet second issue group (Tremblay Abstract, lines 1-3 and 11-18; 
column 1, line 58 to column 2, line 8; column 14, lines 53-61; and Figure 10A); 

c. Providing, through a first internal instruction bus no greater than 64 bits wide 
(Tremblay column 1, line 58 to column 2, line 5 and Figure 3, connections 
between 225 and 220), said first packet first issue group to a first thread having a 
first thread processing unit and, through a second internal instruction bus no 
greater than 64 bits wide (Tremblay column 1, line 58 to column 2, line 5 and 
Figure 3, connections between 225 and 220), said second packet first issue group 
to a second thread having a second thread processing unit during a first clock 
cycle (Tremblay Abstract, lines 1-3 and 11-18; column 3, lines 15-18; column 5, 
line 64 to column 6, line 14; column 6, line 5 1 to column 7, line 6; Figure 2; and 
Figure 3); and 

d. Providing, through said first internal instruction bus (Tremblay column 1, line 58 
to column 2, line 5 and Figure 3, connections between 225 and 220), said first 
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packet second issue group to said first thread having said first thread processing 
unit and, through said second internal instruction bus (Tremblay column 1, line 58 
to column 2, line 5 and Figure 3, connections between 225 and 220), said second 
packet second issue group to said second thread having said second thread 
processing unit during a second clock cycle, wherein said first instruction packet 
is a different instruction packet than said second instruction packet (Tremblay 
Abstract, lines 1-3 and 1 1-18; column 1, line 58 to column 2, line 8; column 3, 
lines 15-18; column 5, line 64 to column 6, line 14; column 6, line 51 to column 
7, line 6; column 14, lines 53-61; Figure 3; and Figure 10A); 

e. Fetching data from an exclusive thread memory communicating with only one of 
said first and second threads (Tremblay Abstract, lines 1-3 and 11-18; column 1, 
line 58 to column 2, line 8; column 3, lines 15-18; column 5, line 64 to column 6, 
line 14; column 6, line 51 to column 7, line 6; column 14, lines 53-61; Figure 3; 
and Figure 10A); 

f. Performing an operation on said data by one of said first and second issue groups 
(Tremblay Abstract, lines 1-3 and 11-18; column 1, line 58 to column 2, line 8; 
column 3, lines 15-18; column 5, line 64 to column 6, line 14; column 6, line 51 
to column 7, line 6; column 14, lines 53-61; Figure 3; and Figure 10A); 

g. Storing back a result of said operation in said exclusive memory thread 
communicating with said only one of said first and second threads (Tremblay 
Abstract, lines 1-3 and 11-18; column 1, line 58 to column 2, line 8; column 3, 
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lines 15-18; column 5, line 64 to column 6, line 14; column 6, line 51 to column 
7, line 6; column 14, lines 53-61; Figure 3; and Figure 10A). 

7. Referring to claim 21, Tremblay has taught a method for improving performance of a 

VLIW processor comprising: 

a. Dividing each one of a first plurality of instruction packets into a second plurality 
of issue groups (Tremblay Abstract, lines 1-3 and 1 1-18; column 1, line 58 to 
column 2, line 8; column 14, lines 53-61; and Figure 10A) 

b. Providing each one of said second plurality of issue groups in one of a third 
plurality of clock cycles, to a respective thread having a respective processing unit 
(Tremblay Abstract, lines 1-3 and 11-18; column 3, lines 15-18; column 5, line 64 
to column 6, line 14; column 6, line 51 to column 7, line 6; Figure 2; and Figure 
3); 

c. Each of said issue groups requiring an internal instruction bus no greater than 64 
bits wide for transport to one of said processing units (Tremblay column 1, line 58 
to column 2, line 5 and Figure 3, connections between 225 and 220); 

d. Executing said first plurality of instruction packets in said third plurality of clock 
cycles, wherein an issue group from each one of said first plurality of instruction 
packets is executed in one of said third plurality of clock cycles, wherein at least 
two issue groups of said second plurality of issue groups are from different 
instruction packets of said first plurality of instruction packets (Tremblay 
Abstract, lines 1-3 and 1 1-18; column 1, line 58 to column 2, line 8; column 3, 
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lines 15-18; column 5, line 64 to column 6, line 14; column 6, line 51 to column 
7, line 6; column 14, lines 53-61; Figure 3; and Figure 10A); 

e. Fetching data from an exclusive thread memory communicating with only one 
thread (Tremblay Abstract, lines 1-3 and 11-18; column 1, line 58 to column 2, 
line 8; column 3, lines 15-18; column 5, line 64 to column 6, line 14; column 6, 
line 51 to column 7, line 6; column 14, lines 53-61; Figure 3; and Figure 10A); 

f. Performing an operation on said data by one of said second plurality of issue 
groups (Tremblay Abstract, lines 1-3 and 11-18; column 1, line 58 to column 2, 
line 8; column 3, lines 15-18; column 5, line 64 to column 6, line 14; column 6, 
line 51 to column 7, line 6; column 14, lines 53-61; Figure 3; and Figure 10A); 

g. Storing back a result of said operation in said exclusive memory thread 
communicating with said only one thread (Tremblay Abstract, lines 1-3 and 1 1- 
18; column 1, line 58 to column 2, line 8; column 3, lines 15-18; column 5, line 
64 to column 6, line 14; column 6, line 51 to column 7, line 6; column 14, lines 
53-61; Figure 3; and Figure 10A). 

8. Referring to claims 2 and 22, Tremblay has taught wherein each of said first, second, 
third, and fourth pluralities is equal to two (Tremblay column 1, line 58 to column 2, line 8; 
column 6, lines 3-5; and column 22, line 61 to column 23, line 13). 

9. Referring to claims 3 and 23, Tremblay has taught wherein each of said fourth plurality 
of instruction packets comprises two issue groups (Tremblay column 1, line 58 to column 2, line 
8; column 5, line 64 to column 6, line 14; and column 7, lines 55-62)A 
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10. Referring to claims 4, 1 1, and 24, Tremblay has taught wherein each of said fourth 
plurality of instruction packets is 128 bits wide (Tremblay column 1, line 58 to column 2, line 5). 

1 1 . Referring to claims 5, 12, and 25, Tremblay has taught wherein a first one of said two 
issue groups is 64 bits wide and a second one of said two issue groups is 48 bits wide (Tremblay 
column 1, line 58 to column 2, line 5). 

12. Referring to claims 6, 13, and 26, Tremblay has taught wherein a first one of said two 
issue groups is 48 bits wide and a second one of said two issue groups is 64 bits wide (Tremblay 
column 1, line 58 to column 2, line 5). 

13. Referring to claims 7 and 27, Tremblay has taught wherein each of said fourth plurality 
of instruction packets resides in a respective instruction cache and is addressed by a respective 
program counter (Tremblay column 1, line 58 to column 2, line 5). 

14. Referring to claim 8, Tremblay has taught wherein each of said first, second, third, and 
fourth pluralities is equal to four (Tremblay column 1, line 58 to column 2, line 5). 

15. Referring to claim 14, Tremblay has taught wherein said second packet first issue group 
comprises 64 bits and said second packet second issue group comprises 48 bits (Tremblay 
column 1, line 58 to column 2, line 5). 

16. Referring to claim 15, Tremblay has taught wherein said second packet first issue group 
comprises 48 bits and said second packet second issue group comprises 64 bits (Tremblay 
column 1, line 58 to column 2, line 5). 

17. Referring to claim 28, Tremblay has taught wherein said first plurality is equal to four, 
and wherein each of said second and third pluralities is equal to two (Tremblay column 1, line 58 
to column 2, line 8; column 6, lines 3-5; and column 22, line 61 to column 23, line 13). 
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Response to Arguments 

18. Applicant's arguments filed 10 October 2005 have been fully considered but they are not 
persuasive. 

19. Applicant argues in essence on pages 9-14 in essence 

. . In other words, far from limiting the number of bits in each issue group to 64 
bits, Tremblay indicates that the number of bits in each of its issue groups can be 
a wide range, starting from 64 bits (and up to 5 12 bits). However, the present 
invention is directed to a two-thread processor, with each thread being required to 
process n issue group less than or equal to 64 bits . 

20. This has not been found persuasive. The claim language is "each of said issue groups 
requiring an internal instruction bus no greater than 64 bits wide for transport to one of said 
processing units." This is referring to the busses connecting the processing units to whatever 
device is feeding the instructions into the processing units for processing. According to the 
claim, the issue groups are parts of a plurality of the packets. In Tremblay, the VLIW groups, 
not to be confused with issue groups, are the packets and the substructions, which are the 
instructions actually being sent to the processing units for instructions, are the issue groups. 
Tremblay shows in column 7, lines 30-38 that individual instructions are issued to the processing 
units and explains in the background in column 1, line 64 to column 2, line 5 that it is known in 
the art that VLIW groups, i.e. VLIW packets, contain several individual instructions called 
substructions, i.e. issue groups. Tremblay also teaches in column 1, line 64 to column 2, line 5 
that the substructions are commonly from 16 to 64 bits, meaning they do not require an internal 
instruction bus greater than 64 bits wide to transport them to the processing units. Therefore, the 
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issue groups, i.e. sub instructions, in Tremblay are at maximum 64 bits wide and meet the claim 
limitation. 

21 . Also, as is shown in the explanation above, the two cited portions of Tremblay are not 
unrelated as stated by Applicant on page 10. 

22. In addition, the arguments contain advantages that Applicant asserts and quotes from the 
specification. Since Applicant seems to be relying upon these advantages to show why the 
claims are allowable, Applicant must put the advantages in the claims and/or file an Affidavit 
under 37 CFR 1. 132 to show that long felt need has been met. In response to applicant's 
argument that the references fail to show certain features of applicant's invention, it is noted that 
the features upon which applicant relies (i.e., forced limit on issue group size advantages) are not 
recited in the rejected claim(s). Although the claims are interpreted in light of the specification, 
limitations from the specification are not read into the claims. See In re Van Geuns, 988 

F.2d 1181, 26 USPQ2d 1057 (Fed. Cir. 1993). 

23. Applicant argues in essence on pages 15-18 in essence 

In addition to the above differences, the independent claims have been further 
amended to distinctly point out another difference between the invention and 
Tremblay. That is, Tremblay clearly discloses and in fact requires a sharing of a 
common memory. . . 

24. This has not been found persuasive. Taking claim 1 as exemplary, the claim language 
states "each of said one of said third plurality of issue groups performing an operation on data 
fetched from an exclusive thread memory communicating with only one of said first plurality of 
threads". This means that there is a memory used exclusively for each thread. Tremblay shows 
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in Figure 3 that each MPU has exclusive register files 216. The claim language further states "a 
result of said operation being stored back in said exclusive thread memory communicating with 
said only one of said plurality of threads." The exclusive register files are written to by the 
processing units 220 and 222 as shown in Figure 3. Claims 9 and 21 comprises similar language 
and is rejected for similar reasons. 



25. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Aimee J. Li whose telephone number is (571) 272-4169. The 
examiner can normally be reached on M-T 7:30am-5:00pm. 

26. If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Eddie Chan can be reached on (571) 272-4162. The fax phone number for the 
organization where this application or proceeding is assigned is 703-872-9306. 

27. Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 



Conclusion 



AJL 

Aimee J, Li 
12 May 2005 




